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ABSTRACT

Westbound Typhoon Megi (2010) made landfall at the Philippines and then took a sharp north turn shortly.
This paper aims to investigate the changes and distributions of potential vorticity budget before and after the
influence of the terrain, and the associated dynamic and thermodynamic characteristics and their evolution. For
enhancing the initial typhoon intensity closer to the observed, this study utilizes PV inversion to obtain the
wind, pressure and temperature of the typhoon vortex, and applies WRF three-dimension variational
assimilation to ingest this bogus vortex into the initial condition. In this study, we obtain the optimal analysis
for intense typhoon thru tests on different settings of initial PV perturbations. Results of numerical experiments
indicate that larger PV perturbation amplitude will enhance both dynamic and thermodynamic fields, thus
resulting in intensification and consolidation of the typhoon but leading to an earlier northward track deflection

due to reduced influence by the environmental steering flow.

Using the optimal experiment among the sensitivity tests, we conduct PV budget diagnostics. Diagnostics
indicates that at lower levels of the typhoon, PV horizontal advection transports larger PV in the eyewall
counterclockwise to downstream through tangential wind, and lower PV outside the eyewall to the inner core,
while PV vertical advection transports high PV at low levels upward; advection effects thus play the role in
reduction of vertical and horizontal gradients of PV in the eyewall. On the other hand, diabatic effect in PV is
crucial for intensification and weakening of the typhoon. Vigorous convection offers a huge amount of released
latent heating that offsets the negative effects of advection at lower levels and turbulent mixing; frictional effects
on PV is more prominent only over the topography. As the typhoon is near landfalling at the Philippines,
latent heating is increasing to enhance radial inflow and advection effect. After landfall, PV and wind speed are

quickly reduced with a more destructive typhoon due to topographic effects. After departure from the
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Philippines, Megi reorganizes into a symmetric, consolidated typhoon from the somewhat broken eyewall.
During the eyewall re-construction, PV tendency exhibits prominent concentrations with stronger diabatic
effects to the northwest that thus force Megi to move to such high tendency. From PV perspectives, the
clockwise rotation of eyewall convection before and after turning may be the key mechanism responsible for

the north turning of Megi in response to large positive PV tendency.

Key Words: Typhoon Megi (2010), PV Inversion, PV budget. doi: 10.3966/025400022017064502002
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